Proteasome inhibitors activate the transcription factors C/EBP-beta and delta in human intestinal epithelial cells.
In recent studies, induction of the heat shock response by hyperthermia upregulated the expression and DNA binding activity of the transcription factor C/EBP. This is an important observation because it may at least in part explain why the heat shock response upregulates IL-6 production in the intestinal mucosa and in the enterocyte. A novel method to induce the heat shock response is proteasome inhibition. The influence of this treatment on the expression and DNA binding activity of C/EBP is not known. We treated cultured Caco-2 cells, a human intestinal epithelial cell line, with one of the proteasome inhibitors, MG-132 or lactacystin, and measured C/EBP-beta and delta DNA binding activity by electrophoretic mobility shift assay and supershift analysis. In addition, nuclear levels of C/EBP-beta and delta protein were determined by Western blot analysis. Treatment of the cells with the proteasome inhibitors resulted in increased cellular levels of heat shock protein 72, consistent with induction of the heat shock response. Treatment also resulted in increased DNA binding activity and nuclear protein levels of C/EBP-beta and delta. The effects of the proteasome inhibitors on C/EBP were inhibited by treating the cells with quercetin, a substance known to block the heat shock response. The results suggest that proteasome inhibition activates the transcription factors C/EBP-beta and delta in human intestinal epithelial cells and that this response, at least in part, is caused by induction of the heat shock response. The observations are important because they provide support for a novel method to influence gene activation in the enterocyte.